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, , Lehmann and Casella([LC98]) 3 , $[\mathrm{M}03]$
(equivariant estimator)
.
, $X_{1},$ $\cdots,$ $X_{n}$ (probability density function,
p.d.f.)
$f(x; \mu, \sigma)=\frac{1}{\sigma}g(\frac{x-\mu}{\sigma})$ $(x\in R_{\mathrm{J}}^{1}\mu\in R^{1}, \sigma\in R^{+}:=(0, \infty))$ (2.1)
. p.d.f. , $\mu$
(location parameter), $\sigma$ (scale parameter) .
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$\tilde{\xi}(X_{1}, \cdots, X_{n}),\tilde{\mu}(X_{1}, \cdots, X_{n}),\tilde{\sigma}(X_{1}, \cdots, X_{n})_{?}\tilde{\psi}(X_{1}, \cdots, X_{n})$
$\mu\in R$ $\sigma>0$ ,
$\tilde{\xi}(\sigma x_{1}+\mu, \cdots, \sigma x_{n}+\mu)=\sigma\tilde{\xi}(x_{1}, \cdots, x_{n})+\mu$ ,
$\tilde{\mu}(\sigma x_{1}+\mu, \cdots, \sigma x_{n}+\mu)=\overline{\mu}(x_{1}, \cdots, x_{n})+\mu$ ,
$\tilde{\sigma}(\sigma x_{1}+\mu, \cdots, \sigma x_{n}+\mu)=\sigma\tilde{\sigma}(x_{1}, \cdots, x_{n})$ ,
$\overline{\psi}(\sigma x_{1}+\mu\rangle\ldots, \sigma x_{n}+\mu)=\tilde{\psi}(x_{1}, \cdots, x_{n})$
, $\tilde{\xi},\tilde{\mu},\tilde{\sigma}$ , \psi - ,
, , . , $\tilde{\kappa}(X_{1}, \cdots, X_{n})$ $(\mu, \sigma)$
, $\tilde{\kappa}$ .
2I $Y:=(Y_{1}, \cdots, Y_{n-1}).--$ ($X_{1}-X_{n},$ $\cdots$ , X l-Xn) $\mu$
$\prime_{\sqrt}\mathrm{a}$ .
, $Z_{i}(X):=(X_{i}-\overline{X})/S(\mathrm{i}=1, \cdots, n)$






, $X_{1},$ $\cdots,$ $X_{n}$ , p.d.f. (2.1)
, $\mathrm{Y}$ (cumulative distribution function, c.d.f.)
$F_{\mathrm{Y}}(y;\mu, \sigma)=P_{X}^{\mu,\sigma}(Y\leq y)$
$=P_{X}^{\mu,\sigma}((X_{1}-X_{n}, \cdots, X_{n-1}-X_{n})\leq y)$
$=P_{X}^{\mu\acute{\sigma}}\{((X_{1}-\mu)-(X_{n}-\mu),$ $\cdots,$ $(X_{n-1}-\mu)-(X_{n}-\mu))\leq y\}$ (2.4)
. , $Y:=(Y_{1}, \cdots, Y_{n-1}),$ $y:=(y_{1}, \cdots, y_{n-1})$ , $W_{i}:=$
$X_{i}-\mu(i=1, \cdots, n),$ $W:=(W_{1}, \cdots, W_{n})$ , (2.4)
$\ovalbox{\tt\small REJECT}(y)=P_{W}((W_{1}-W_{n}, \cdots, W_{n-1}-W_{n})\leq y)$
, $Y$ $\mu$ ,
, $Z$ $\mathrm{c}.\mathrm{d}.\mathrm{f}$ .
$F_{Z}(z;\mu, \sigma)=P_{Z}^{\mu,\sigma}\{Z\leq z\}$










$=P_{X}^{\mu,\sigma} \{\frac{(X_{1}-\mu)/\sigma-(\overline{X}-\mu)/\sigma}{\sqrt{\sum_{i_{-}^{-}1}^{n}(\frac{X_{i}-\overline{X}}{\sigma})^{2}}}\leq z_{1},$ $\cdots,$ $\frac{(X_{n}-\mu)/\sigma-(\overline{X}-\mu)/\sigma}{\sqrt{\sum_{i-1}^{n}-(\frac{X_{i}-\overline{X}}{\sigma})^{2}}}\leq z_{n}\}$
$=P_{X}^{\mu\acute{\sigma}} \{\frac{(X_{1}-\mu)/\sigma-(\overline{X}-\mu)/\sigma}{\sqrt{\sum_{i_{-}^{-}1}^{n}\{\frac{X_{i}-\mu}{\sigma}-(1/n)\sum_{j_{-}^{-}1}^{n}(_{\sigma}^{X}\ovalbox{\tt\small REJECT}^{-\mu})\}^{2}}}\leq z_{1}$ ,
$\ldots,$ $\frac{(X_{n}-\mu)/\sigma-(\overline{X}-\mu)/\sigma}{\sqrt{\sum_{i_{-}^{-}1}^{n}\{\frac{X_{i}-\mu}{\sigma}-(1/n)\sum_{j-1}^{n}-(\frac{X_{\mathrm{j}}-\mu}{\sigma})\}^{2}}}\leq z_{n}\}$ (2.5)
. , $z:=(z_{1}, \cdots, z_{n})$ . $W_{i}’:=(X_{i}-\mu)/\sigma(\mathrm{i}=1, \cdots,n)$ ,
$W’:=(W_{1}’, \cdots, W_{n}’)$ $W’$ $\mu,$ $\sigma$ . , (2.5)
$F_{Z}(z)=P_{W}^{0,1}, \{\frac{W_{1}’-(1/n)\sum_{s=1}^{n}W_{s}’}{\sqrt{\sum_{i-1}^{n}-\{W_{i}’-(1/n)\sum_{i-1}^{n}-(W_{j}’)\}^{2}}}\leq z_{1}$
$\ldots,$ $\frac{W_{n}’-(1/n)\sum_{s=1}^{n}W_{s}’}{\sqrt{\sum_{i_{-}^{-}1}^{n}\{W_{i}’-(1/n)\sum_{j_{-}^{-}1}^{n}(W_{j}’)\}^{2}}}\leq z_{n}\}$
, $Z$ $\mu,$ $\sigma$ , .
, Lehmann and Casela([LC98]) 3 , Takeuchi[T03] ,
21, 22 $([\mathrm{O}\mathrm{A}04])$ .
2.1 $\overline{\mu}\mathrm{o}(X)$ , $\tilde{\mu}(X)$ ,
$\tilde{\mu}(X)=\tilde{\mu}_{0}(X)+\tilde{\psi}(X)$
. , $\overline{\psi}(X)$ ,









. , $\mu$ . , Z $()$ , $d$
44
$L(\mu, d)=l(d-\mu)$ , $\delta_{0}$ , $\mu$
$\delta$ , 2.1
$\delta(X)=\delta_{0}(X)+v(Y)$ (3.1)
. , $X=(X_{1}, \cdots, X_{n})$ , $\delta \mathrm{o}(X)$ ,















3.1 2 , $\tilde{\mu}(X)$
$\tilde{\mu}(X)=\tilde{\mu}_{0}(X)-E_{\mu=0}[\tilde{\mu}_{0}(X)|Y]$
. , $\overline{\mu}\mathrm{o}(X)$ , $Y=(X_{1}-X_{n}, \cdots, X_{n-1}-X_{n})$
.
2.1 $Y$ $\tilde{\psi}(Y)$ , . ,












, 2 . , $X_{1},$ $\cdots,$ $X_{n}$ ,
$N(\mu, \sigma^{2})$ , $\mu$ , $\sigma$ . ,
$\delta \mathrm{o}(X)=\overline{X}:=(1/n)\sum_{i=1}^{n}X_{i}$ , X-
Basu , $\overline{X}$ $Y$ . , (LINEX)
$L(\mu, d)=b[\exp\{a(d-\mu)\}-a(d-\mu)-1]$ $a\neq 0,$ $b>0$ (3.3)
, $\mu$ $\delta(X)=\delta_{0}(X)-v(Y)=\overline{X}-v(Y)$ , ,
$L(0, d)$ $d$ ( 1 ).
$L(0, d)$
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$\backslash$ ’ $4\wedge$ $r$ $\cap$ $r$ $\tau \mathrm{n}$ $\rceil$ $\zeta$
1, LINEX $L(0, d)=e^{ad}-ad-1$ $(b=1)$











$\frac{\partial}{\partial v}h(v)=ab[\exp\{$$a(v+ \frac{a\sigma^{2}}{2n})\}-1]$ ,
$\frac{\partial^{2}}{\partial^{2}v}h(v)=a^{2}b\exp\{a(v+\frac{a\sigma^{2}}{2n})\}>0$
, $\acute{(}\partial/\partial v$) $h(v)=0$ $v=v^{*}$ $R(\mu, \delta)$ .,
$v^{*}=^{9}- \frac{a\sigma^{2}}{2n}$
. $\text{ }$ , (3.1) LINEX , $\mu$
$\delta^{*}(X)=X-\frac{a\sigma^{2}}{2n}$
. , $\delta^{*}$ $\overline{X}$ LINEX $a$
. , Zellner[Z86] , , Bayes
.
4 2 LINEX




. , (2.2), (2.3) $Z,$ $S=S(X)$ . ,
$X=(X_{1}, \cdots, X_{n})$ . , $Z$ , , 2.1
. $S=S(X)$ . , $\delta_{0}(X)$
, 22 $\delta(X)$
$\delta(X)=\delta_{0}(X)-v(Z)S(X)$ (4.1)
. , $v(Z)$ .
, $\delta$
$R( \mu, \delta):=E_{\mu,\sigma}\ovalbox{\tt\small REJECT} l(\frac{\delta(X)-\mu}{\sigma})\ovalbox{\tt\small REJECT}$
47
$R( \mu, \delta)=E_{\mu,\sigma}\ovalbox{\tt\small REJECT} l(\frac{\delta(X)-\mu}{\sigma})]$
$=E_{\mu,\sigma}$ $\mathrm{i}^{l}(\frac{\delta_{0}(X)-\mu}{\sigma}-\frac{S(X)v(Z)}{\sigma})\ovalbox{\tt\small REJECT}$











4.1 2 , $\tilde{\mu}(X)$
$\tilde{\mu}(X)=\tilde{\mu}\mathrm{o}(X)-\frac{E_{\mu=0,\sigma=1}[\tilde{\mu}_{0}(_{A}\mathrm{Y})\tilde{\sigma}\mathrm{o}(X)|Z]}{E_{\mu=0,\sigma=1}[(\tilde{\sigma}_{0}(X))^{2}|Z]}\tilde{\sigma}_{0}(X)$
. , $\tilde{\mu}_{0}(X),\tilde{\sigma}\mathrm{o}(X)$ ,
, $Z$ (2.2) .
, 22 , $\tilde{\mu}(X)$ $\tilde{\mu}_{0}(X)-\overline{\psi}(X)\tilde{\sigma}_{0}(X)$
. , $\tilde{\psi}(X)$ . , (2.2) $Z$ $\overline{\psi}(Z)$
, . ,
$R(\mu,\overline{\mu})=E_{\mu,\sigma}[L(\mu,\tilde{\mu})]$

















. $\tilde{\sigma}_{0}(\frac{X_{1}-\mu}{\sigma},$ $\cdots,$ $\frac{X_{n}-\mu}{\sigma})\}^{2}\ovalbox{\tt\small REJECT}$
$=E_{\mu=0,\sigma=1}[\{\tilde{\mu}_{0}(X)-\tilde{\psi}(Z)\tilde{\sigma}_{0}(X)\}^{2}]$
$=E_{\mu=0,\sigma=1}[E_{\mu=0_{\mathrm{J}}\sigma=1[\{\tilde{\mu}_{0}(X)-\tilde{\psi}(Z)\overline{\sigma}_{0}(X)\}^{2}1Z]\ovalbox{\tt\small REJECT}}$














$L(\mu_{i}d)=b\ovalbox{\tt\small REJECT}\exp\{$ $(a\neq 0, b>0)$ (4.3)$a( \frac{d-\mu}{\sigma})\}-a(\frac{d-\mu}{\sigma})-1\ovalbox{\tt\small REJECT}$
. , , (2.2), (2.3)




$=bE_{\mu=0,\sigma=1}\ovalbox{\tt\small REJECT} E_{\mu=0,\sigma=1}[\exp\{$ $a(\delta_{0}-v(Z)S)\}-a\{\mathit{5}_{0}-v(Z)S\}-1|Z]]$
$=bE_{\mu=0,\sigma=1}[E_{\mu=0,\sigma=1}[\exp\{a(\delta_{0}-v(Z)S)\}|Z]-aE_{\mu=0,\sigma=1}[\delta_{0}|Z]$
$+av(Z)E_{\mu=0_{7}\sigma=1}[S|Z]\ovalbox{\tt\small REJECT}-b$
, $v$ , $Z=z$
$g(v):=E_{\mu=0,\sigma=1}[\exp\{$ $a(\tilde{\delta}_{0}-v(z)S)\}|z]+avE_{\mu=0,\sigma=1}[S|z]$ (4.4)
$v$ .
4.1( ) $X_{1},$ $\cdots,$ $X_{n}$ , $N(\mu, \sigma^{2})$
. , $\mu$ , $\sigma$ . ,
$\delta_{0}(X)=\overline{X}.--\frac{1}{n}\sum_{i=1}^{n}X_{i}$
. , $(\overline{X}, S)$ , Basu , $(\overline{X}, S)$ $Z$









. , $m:=E_{\mu=0,\sigma=1}(S)$ (4.5)
$g(v)=e^{a^{2}/(2n)} \oint_{0}^{\infty}e^{-avs}K_{n}s^{n-2}e^{-s^{2}/2}ds+amv$
. , g( $s$ $v$ .
, $v_{0}\in(\alpha, \beta)\subseteq R$ , $g(v_{0})$ $v_{0}$ . ,
$g(v_{0})=e^{a^{2}/(2n)} \int_{0}^{\infty}\in \mathrm{i}-av_{0}s_{K_{n}s^{n-2}e^{-s^{2}/2}ds+amv_{0}}$ (4.7)
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, , $\alpha<v_{0}<\beta$ , $s>0$
$- \mathit{0}\mathit{1}\supset_{0}s<s\max\{-a\alpha, -a\beta\}$ (4.8)







. , $l>0$ ,
$\int_{-l}^{\infty}t^{k}e^{-t^{2}/2}dt=\int_{-l}^{0}t^{k}e^{-t^{2}/2}dt+\oint_{0}^{\infty}t^{k}e^{-t^{2}/2}dt$
$=(-1)^{k}2^{(k-1)/2} \int_{0}^{l^{2}/2}u^{(k-1\}/2}e^{-u}du+2^{(k-1)/2}.\int_{0}^{\infty}u^{(k-1)/2}e^{-u}du$
$=(-1)^{k}2^{\langle k-1)/2} \Gamma(\frac{k+1}{2})+2^{(k-1)/2}\Gamma(\frac{k+1}{2})<\infty$ (4.10)
, $l\leq 0$ ,
$\oint_{-l}^{\infty}t^{k}e^{-t^{2}/2}dt\leq\int_{0}^{\infty}t^{k}e^{-t^{2}/2}dt$
$=2^{(k-1)/2} \Gamma(\frac{k+1}{2})<\infty$ (4.11)
, (4.9), (4.10), (4.11) (4.7) $v_{0}\in(\alpha, \beta)$ $s$
$v_{0}$ . , $v\in R$ $g(v)$ 8
$v$ . ,
$g’(v)=-ae^{a^{2}/(2n)} \int_{0}^{\infty}$ e-avsKnsn-2e-8 2ds+am




, $g^{\mathit{1}}(v)=0$ $v=$ $g(v)$ . , (4.1)
$\delta^{*}(X)=\overline{X}-v^{*}(Z)S(X)$
. , $v^{*}$ ,
1 .
1. $N(0,1)$ $v^{*}$
, 5* $X$ 2, 3
. 2, 3 , $\delta^{*}$ X- LINEX
$a$ .
52
42( ) $X_{1},$ $\cdots,$ $X_{n}$ , |$\sqrt$ ‘ $U(\mu-\sigma, \mu+\sigma)$
. , $n\geq 2$ , $\mu$ , $\sigma$ . ,







$Z_{(i)}:= \frac{X_{(i)}-X_{(1)}}{X_{(n)}-X_{(1)}}$ $(\mathrm{i}=2, \cdots, n-1)$
,
$Z:=(Z_{(2)}, \cdots, Z_{(n-1)})$
. , $X(1)\leq\cdots\leq X(n)$ $X:=(X_{1}, \cdots, X_{n})$
. , $R.–X_{(n)}-X_{(1)_{1}}$
$\delta_{0}(X)=M:=(X(1)+X(n))/2$ . , (4.1)
$\delta(X)=M-v(Z)R$ (4.12)
. , $(M, R)$ , Basu
$(M, R)$ $Z$ . , (4.4)
$g(v)=E_{\mu=0,\sigma=1}[e^{a(M-vR)}]+avE_{\mu=0,\sigma=1}[R]$
. , $\mu=0,$ $\sigma=1$ , $(M, R)$ j.p.d.f.
$f_{M,R}(m, r)=\{$
$\frac{n(n-1)}{2^{n}}r^{n-2}$ $(-1+ \frac{r}{2}\leq m\leq 1-\frac{r}{2},0<r<2)$ ,
0 ( )




, $E_{\mu=0,\sigma=1}[R]=2(n-1)/(n+1)$ ([A03] A562 ).
$g(v)= \frac{n(n-1)}{2^{n}}\oint_{0}^{2}r^{n-2}e^{-avr}\{\int_{-1+(r/2)}^{1-(r/2)}e^{am}dm\}dr+\frac{2(n-1)av}{n+1}$ (4. 13)
. , 1 , $g(v)$ H $v$











, (4.14) $v_{0}\in(\alpha, \beta)$ $s$ $v_{0}$
. , $v\in R$ $g(v)$ $s$ $v$
. ,
$g^{l}(v)= \frac{-n(n-1)}{2^{n}}\int_{0}^{2}r^{n-1}e^{-avr}\{e^{a(1-(r/2))}-e^{a(-1+\langle r/2))}\}dr+\frac{2(n-1)a}{n+1}$ (4.15)
. , $g’(v)$ $s$ $v$
) $v$
$\frac{\partial^{2}}{\partial v^{2}}g(v)$ $\frac{an(n-1)}{2^{n}}\int_{0}^{2}$ $r^{n}e^{-avr}\{e^{a(1-(r/2\})}-e^{a(-1+(r/2))}\}d^{J}r\cdot>0$
, $g’(v)=0$ $v$ $g(v)$ . , (4.15) $v$ $v^{*}$
, (4.12)
$\delta^{*}(X)=M-v^{*}(Z)R$
. , $v^{*}$ ,
4 .
, $\delta^{*}$ $M$ 5, 6




, Mohammadi[M03] , , (4.3)
LINEX LINEX
$L(\mu, d)=1-\exp\{-\exp\{a(d-\mu)\}+a(d-\mu)+1\}$ , $a\neq 0$ (5.1)



















$.\mathbb{E}^{\backslash }2.3\mathrm{F}\vec{\mathrm{x}}\backslash \mathrm{f}\mathrm{T}\prime T\backslash \text{ ^{}\backslash }\backslash \text{ }\mathrm{f}\Sigma,\mathrm{F}_{\backslash }^{\cdot}*_{-\wedge}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\backslash F\text{ }(4.1)\text{ }L(0, d)\text{ }F\grave{\overline{7}}7$
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, $X_{1},$ $\cdots,$ $X_{n}$ , $N(\mu\rangle\sigma^{2})$ ,
$\delta_{0}(\mathrm{X}):=\overline{X}$ . , (3.1), (3.2), (5.1)
$h(v).–E_{\mu=0}[L(0, \delta)|Y=y]$ .
$=E_{\mu=0}.[1-\exp\{-\exp\{a(\overline{X}-\vdash v(y))\}+a(\overline{X}+v(y))+1\}|\mathrm{Y}=y]$ (5.2)
. , $Y=(X_{1}-X_{n}, \cdots, X_{n-1}-X_{n})$ , $\sigma$
, 2.1 $\mathrm{Y}$ . , 1 $h(v)$ $v$










$\frac{\partial}{\partial v}h(v)=-\sqrt{\frac{n}{2\pi\sigma^{2}}}\int_{-\infty}^{\infty}$ a $(1-e^{a(\overline{x}+v\rangle}) \exp\{-\exp\{a(\overline{x}+v)\}+a(\overline{x}+v)+1-\frac{n\overline{x}^{2}}{2\sigma^{2}}\}d\overline{x.}$
$= \sqrt{\frac{n}{2\pi\sigma^{2}}}\exp\{1-\frac{nv^{2}}{2\sigma^{2}}\}\mathrm{s}\mathrm{g}\mathrm{n}(a)\int_{-\infty}^{\infty}(e^{u}- 1)$
$\exp\{-e^{u}+u(1+\frac{nv}{a\sigma^{2}})-\frac{nu^{2}}{2a^{2}\sigma^{2}}\}$du
. , $\mathrm{s}\mathrm{g}\mathrm{n}(a)=1(a>0);=-1(a<0)$ . ,







, $a>0$ $(\partial/\partial v)f_{1}(v)>0$ $f_{1}(v)$ $\Rightarrow\overline{-}\mathrm{f}\mathrm{m}_{\mathrm{f}}\ovalbox{\tt\small REJECT}$ $a<0$
$(\partial/\partial v)f1(v)>0$ $f_{1}(v)$
$\mathrm{g}^{-}\backslash \Rearrow-_{\mathrm{p}}$ , $g_{1}(v)$ $\mathrm{F}’\overline{\vec{\mathrm{p}}--}\beta_{\mathrm{P}}$ $\text{ }$ .
,
$\lim_{varrow\infty}g_{1}(v)=\infty,\lim_{varrow-\infty}g_{1}(v)=-\infty$
, $g_{1}(v)=0$ $v$ . $v^{*}$ , $v^{*}>v$ $v$
$(\partial/\partial v)h(v)<0,$ $v^{*}<v$ $v$ $(\partial/\partial v)h(v)>0$ $v=v^{*}$
$h(v)$ . $v=v^{*}$ , (3.1)
$\delta^{*}(X)=\overline{X}+v^{*}(Y)$ ([M03]). , $v^{*}$
7 . , $\delta^{*}$ X-
8, 9 . 8, 9 , $\delta^{*}$ $\overline{X}$
LINEX $a$ .
9. $n=10$ X- $(\mathrm{x}10^{-3})$
,
$g_{1}(v)=0$
$\Leftrightarrow l^{\infty}\frac{1}{x}\exp\{-x+(2+\frac{nv}{a\sigma^{2}})\log x-\frac{n(\log x)^{2}}{2a^{2}\sigma^{2}}\}dx$






$\frac{1}{z}\exp\{-\frac{n}{2a^{2}\sigma^{2}}(\log z-\frac{2a^{2}\sigma^{2}}{n})^{2}\}$ $(z>0)$ ,
$\frac{1}{z}\exp\{-\frac{n}{2a^{2}\sigma^{2}}(\log z-\frac{a^{2}\sigma^{2}}{n})^{2}\}$ $(z>0)$
(lognormal distribution)LN $(2a^{2}\sigma^{2}/n, a\sigma/\sqrt{n}),$ $LN(a^{2}\sigma^{2}/n, a\sigma/\sqrt{n})$





, $\ovalbox{\tt\small REJECT}_{\llcorner}$ $\text{ }$ $\mu$ , $\sigma$ . 4.1
$X_{1},$ $\cdots,$
$X_{n}$ , $N(\mu, \sigma^{2})$ ,
$\delta_{0}(\mathrm{X}):=\overline{X}$ . ,
$L( \mu, d)=1-\exp\{-\exp\{a(\frac{d-\mu}{\sigma})\}+a(\frac{d-\mu}{\sigma})+1\}$ , $a\neq 0$ (6.1)
. , (4.1), (4.2)
$R( \mu, \delta)=E_{\mu,\sigma}\ovalbox{\tt\small REJECT} l(\frac{\delta(X)-\mu}{\sigma})\ovalbox{\tt\small REJECT}$







$h_{1}(v):=E_{\mu=0,\sigma=1}[\exp\{$ $-\exp\{a(\overline{X}-v(Z)S)\}-\vdash a(\overline{X}-v(Z)S)+1\}|Z]$ (6.2)
, $Z,$ $S$ (2.2), (2.3) $\hat{\not\subset}\ovalbox{\tt\small REJECT}$ . , 4.1 ,
$(\overline{X}, S)$ { $Z$
,
$h_{1}(v)=p \frac{n}{2\pi}\int_{0}^{\infty}\{J_{-\infty}^{\infty}.\exp[-\exp\{a(\overline{x}-vs)\}+a(\overline{x}-vs)+1]\exp(-\frac{n\overline{x}^{2}}{2})d\overline{x}\}f_{S}(s)ds$
, , $fs$ (4.6) . , .














$\int_{0}^{\infty}s\{\oint_{-\infty}^{\infty}[\mathrm{e},\mathrm{x}\mathrm{p}(2\log 2-1-\frac{n\overline{x}^{2}}{2})+\exp(-\frac{n\overline{x}^{2}}{2})\ovalbox{\tt\small REJECT} d\overline{x}\}f_{\mathit{3}}.(s)ds$
$= \sqrt{\frac{2\pi}{n}}\{e^{2\log 2-1}+1\}\oint_{0}^{\infty}sf_{S}(s)ds$
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. , (4.6) $t:=s^{2}/2$ $ds=(1/\sqrt{2t})dt$
$\int_{0}^{\infty}sf_{S}(s)ds=$ $K_{n} \oint_{0}^{\infty}s^{n-1}e^{-s^{2}/2}ds$
$=K_{n}. \int_{0}^{\infty}(2t)^{\frac{n}{2}-1}e^{-t}dt$
=Kn2 -1F $( \frac{n}{2})$ $<\infty$
. , (6.3) $v$ , Lebesgue
, $h_{1}(v)$ $(\overline{x}_{\mathrm{I}}s)$ $v$ .
$\frac{\partial}{\partial v}h_{1}(v)$
$= \sqrt{\frac{n}{2\pi}}a\int_{0}^{\infty}s\oint_{-\infty}^{\infty}\{\exp(a(\overline{x}-vs))-1\}\exp[-\exp\{a(\overline{x}-vs)\}+a(\overline{x}-vs)+1-\frac{n\overline{x}^{\Delta}}{2}]d\overline{x}fs(s)ds$




, (6.4) $u$ $h_{3}(v)$ ,
$h_{3}(v):=(e^{u}- 1)$ $\exp\{-e^{u}+u(1$ $-$ $\frac{nsv}{a})-\frac{nu^{2}}{2a^{2}}\}$
.
$\frac{\partial}{\partial v}h_{3}(v)=(e^{u}-1)(-\frac{uns}{a})\exp\{-e^{u}+u(1-\frac{nsv}{a})-\frac{nu^{2}}{2a^{2}}\}$
, $a>0$ $(\partial/\partial v)h_{3}(v)<0$ $h_{3}(v)$ , $a<0$ $(\partial/\partial v)h_{3}(v)>$





$= \lim_{v\prec\infty}\oint_{0}^{\infty}s\mathrm{s}\mathrm{g}\mathrm{n}(a)(\int_{-\infty}^{0}(e^{u}$ –1 $)$ $\exp\{-e^{u}+u(1-\frac{nsv}{a})-\frac{nu^{2}}{2a^{2}}\}du$
$+ \int_{0}^{\infty}$ (e –1) $\exp\{-e^{u}+u(1-\frac{nsv}{a})-\frac{nu^{2}}{2a^{2}}\}du)fs(s)ds$ (6.5)
BO
, $a>0$ , (6.5) 1 $\mathfrak{j}_{\sqrt}\mathrm{a}$
$\lim_{varrow\infty}\int_{0}^{\infty}s\oint_{-\infty}^{0}(e^{u}-1)\exp\{-e^{u}+u(1-\frac{nsv}{a})-\frac{nu^{2}}{2a^{2}}\}$du$f_{S}(s)ds$
$\leq\lim_{varrow\infty}\int_{0}^{\infty}s\int_{-\infty}^{-1}$ $(e^{u}$ –1 $)$ $\exp\{-e^{u}+u(1-\frac{nsv}{a})-\frac{nu^{2}}{2a^{2}}\}$du$f_{S}(s)ds$ . (6.6)
. , $varrow\infty$ , $v$ , $a>0$ l-(nsv/a)\leq
0 . , $u\leq-1$ ,
$u(1- \frac{nsv}{a})\geq-(1-\frac{nsv}{a})$
, $e^{u}-1<0$
$(e^{u}$ -1 $)$ $\exp\{u(1-\frac{nsv}{a})\}\leq(e^{u}-1)\exp\{-(1-\frac{nsv}{a})\}$ (6.7)
. , (6.6), (6.7)
$\lim_{varrow\infty}\int_{0}^{\infty}s\int_{-\infty}^{-1}$ $(e^{u}$ –1$)$ $\exp\{-e^{u}+u(1-\frac{nsv}{a})-\frac{nu^{2}}{2a^{2}}\}duf_{\mathit{8}}(s)ds$
$\leq\lim_{v-4\infty}\oint_{0}^{\infty}s\oint_{-\infty}^{-1}$ $(e^{u}$ –1 $)$ $\exp\{-e^{u}-(1-\frac{nsv}{a})-\frac{nu^{2}}{2a^{2}}\}$ du$f_{S}(s)ds$
$= \lim_{v\prec\infty}\int_{0}^{\infty}s\exp\{-(1-\frac{nsv}{a})\}\int_{-\infty}^{-1}(e^{u}$ –1 $)$ $\exp\{-e^{u}-\frac{nu^{2}}{2a^{2}}\}$ du$f_{S}(s)ds$
$=- \lim_{varrow\infty}\int_{0}^{\infty}s\exp\{-(1-\frac{nsv}{a})\}\int_{-\infty}^{-1}(1-e^{u})\exp\{-e^{u}-\frac{nu^{2}}{2a^{2}}\}$ du$f_{S}(s)ds$





$= \exp(-1+\frac{n^{2}v^{2}}{2a^{2}})K_{n}$ $\int_{0}^{\infty}s^{n-1}\exp\{-\frac{1}{2}(s-\frac{nv}{a})^{2}\}ds$ (6.9)


















, , (6.5) 1
$\lim_{varrow\infty}\int_{0}^{\infty}s\int_{-\infty}^{0}(e^{u}-1)\exp\{-e^{u}+u(1-\frac{nsv}{a})-\frac{nu^{2}}{2a^{2}}\}$ du$f_{\mathit{8}}(s)ds=-\infty$ (6.12)
. , (6.5) 2 ,
$\int_{0}^{\infty}s\int_{0}^{\infty}$ (e –1) $\exp\{-e^{u}+u(1-\frac{nsv}{a})-\frac{nu^{2}}{2a^{2}}\}$du$f_{S}(s)ds$
$= \sqrt{\frac{2\pi a^{2}}{n}}\int_{0}^{\infty}.s\int_{0}^{\infty}(e^{u}-1)\exp\{-e^{u}+u(1-\frac{nsv}{a})\}\sqrt{\frac{n}{2\pi a^{2}}}\exp(-\frac{nu^{2}}{2a^{2}})$ du$f_{S}(s)ds$
(6.13)
, )




. , (6.14) Lebesgue .
, $varrow\infty$ , $v$ , $a>0$ l-(nsv/a)\leq 0
. , $u\geq 0$
$-e^{u}+u(1- \frac{nsv}{a})<0$
, $u\geq 0$ $|_{\sqrt}\mathrm{a}$
$|(e^{u}-1) \exp\{-e^{u}+u(1-\frac{nsv}{a})\}|\leq e^{u}-1$
. ,
$\int_{0}^{\infty}s\int_{0}^{\infty}$ ( $e^{u}$ –l)dQ(u) $f_{\mathit{8}}(s)ds$
$= \oint_{0}^{\infty}$ $(e^{u}-1)$ $\sqrt{\frac{n}{2\pi a^{2}}}\exp(-\frac{nu^{2}}{2a^{2}})$ du $\int_{0}^{\infty}sf_{S}(s)ds$
$= \{\sqrt{\frac{n}{2\pi a^{2}}}\int_{0}^{\infty}\exp(u-\frac{nu^{2}}{2a^{2}})$ du
$- \sqrt{\frac{n}{2\pi a^{2}}}\int_{0}^{\infty}\exp(-\frac{nu^{2}}{2a^{2}})du\}\oint_{0}^{\infty}sf_{S}(s)ds$
$= \{\sqrt{\frac{n}{2\pi a^{2}}}\int_{0}^{\infty}\exp(\frac{a^{2}}{2n})\exp\{$$- \frac{n}{2a^{2}}(u-\frac{a^{2}}{n})^{2}\}du-\frac{1}{2}\}\int_{0}^{\infty}sf_{\mathit{8}}(s)ds$
$< \{\sqrt{\frac{n}{2\pi a^{2}}}\oint_{-\infty}^{\infty}\exp(\frac{o^{2}}{2n},)\exp\{$ $- \frac{n}{2a^{2}}(u-\frac{a^{2}}{n})^{2}\}du$ $- \frac{1}{2}\}\int_{0}^{\infty}sf_{S}(s)ds$
$= \{\exp(\frac{a^{2}}{2n})-\frac{1}{2}\}\int_{0}^{\infty}sf_{S}(s)ds$
$<\infty$





. , (6.12), (6.15) $a>0$
$\lim_{varrow\infty}h_{2}(v)=\lim_{varrow\infty}\oint_{0}^{\infty}s\mathrm{s}\mathrm{g}\mathrm{n}(a)(\int_{-\infty}^{0}(e^{u}$ –1 $)$ $\exp\{-e^{u}+u(1-\frac{nsv}{a})-\frac{nu^{2}}{2a^{2}}\}du$
$+ \int_{0}^{\infty}(e^{u}- 1)$ $\exp\{-e^{u}+u(1-\frac{nsv}{a})-\frac{nu^{2}}{2a^{2}}\}du)f_{S}(s)ds$
$=-\infty$
. $a<0$ $\lim_{varrow-\infty}h_{2}(v)=\infty$ $\mathrm{l}_{\sqrt}\mathrm{a}$ . ,
$h_{2}(v)=0$ $v$ . $v^{*}$ , $v^{*}>v$ $v$
$(\partial/\partial v)h_{1}(v)>0,$ $v^{*}<v$ $v$ $(\partial/\partial v)h_{1}(v)$ $<0$ $(\partial/\partial v)h_{1}(v)=$
$0$ , $h_{1}(v)$ $v=$ . $v=v^{*}$




$\Leftrightarrow l^{\infty}s\int_{0}^{\infty}(\frac{y-1}{y})\exp\{-y+(1-\frac{nsv}{a})\log y-\frac{n(\log y)^{2}}{2a^{2}}\}dyf_{\mathit{8}}(s)ds=0$
$\Leftrightarrow\int_{0}^{\infty}s[\int_{0}^{\infty}\frac{1}{y}\exp\{-y+(2-\frac{nsv}{a})\log y-\frac{n(\log y)^{2}}{2a^{2}}\}dy$
$- \int_{0}^{\infty}\frac{1}{y}\exp\{-y+(1-\frac{nsv}{a})\log y-\frac{n(\log y)^{2}}{2a^{2}}\}dy\ovalbox{\tt\small REJECT} f_{S}(s)ds=0$ (6.16)
. , (6.16) $y$ 1 ,
$\int_{0}^{\infty}\frac{1}{y}\exp\{-y+(2-\frac{nsv}{a})\log y-\frac{n(\log y)^{2}}{2a^{2}}\}dy$
$= \int_{0}^{\infty}\frac{1}{y}\exp\{-\frac{n}{2a^{2}}(\log y-\frac{2a^{2}}{n})^{2}-y+\frac{2a^{2}}{n}-\frac{nsv}{a}\log y\}dy$
$=e^{2\alpha^{2}/n} \int_{0}^{\infty}\frac{1}{y}(e^{-y}y^{-nsv/a})\exp\{-\frac{n}{2a^{2}}(\log y-\frac{2a^{2}}{n})^{2}\}dy$ (6.17)
, (6.16) $y$ 2 ,
$\int_{0}^{\infty}\frac{1}{y}\exp\{-y+(1-\frac{nsv}{a})\log y-\frac{n(\log y)^{2}}{2a^{2}}\}dy$
$= \int_{0}^{\infty}\frac{1}{y}\exp\{-\frac{n}{2a^{2}}(\log y-\frac{a^{2}}{n})^{2}-y+\frac{a^{2}}{2n}-\frac{ns\tau J}{a}\log y\}dy$
$=e^{a^{2}/(2n)} \oint_{0}^{\infty}\frac{1}{y}(e^{-y}y^{-nsv/a})\exp\{-\frac{n}{2a^{2}}(\log y-\frac{a^{2}}{n})^{2}\}dy$ (6.18)
B4
. , (6.17), (6.18)
$h_{2}(v)=0$
$\Leftrightarrow I_{0^{S}}^{\infty}\ovalbox{\tt\small REJECT} e^{2a^{2}/n}\int_{0}^{\infty}\frac{1}{y}(e^{-y}y^{-nsv/a})l\exp\{-\frac{n}{2a^{2}}(\log y-\frac{2a^{2}}{n})^{2}\}dy$








$\sqrt{\frac{n}{2\pi a^{2}y^{2}}}\exp\{-\frac{n}{2a^{2}}(\log y-\frac{2a^{2}}{n})^{2}\}$ $(y>0)$ ,
$\sqrt{\frac{n}{2\pi a^{2}y^{2}}}\exp\{-\frac{n}{2a^{2}}(\log y-\frac{a^{2}}{n})^{2}\}$ $(y>0)$
(lognormal distribution)LN $(2a^{2}/n, a/\sqrt{n}),$ $LN(a^{n}A/n, a/\sqrt{n})$
p.d.f. , $Y_{1},$ $Y_{2}$ $Y_{1}\sim LN(2a^{2}/n, a/\sqrt{n}),$ $Y_{2}\sim LN(a^{2}/n, a/\sqrt{n})$
, (6.20)
(6.21)$\int_{0}^{\infty}S\{e^{3a^{2}/(2n)}E\ovalbox{\tt\small REJECT}^{Y_{1}^{-nsv/a}e^{-Y_{1}}\ovalbox{\tt\small REJECT}-E||}Y_{2}^{-nsv/\alpha}e^{-Y_{2}}\ovalbox{\tt\small REJECT}\}f_{S}(s)ds=0$
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